Radiation L a b o r a t o r y B e r k e l e y , C a l i f o r n i a C o n t r a c t No. W -7405 -eng -48 T H E PRIMARY QUANTUM CONVERSION PROCESS IN PHOTOSYNTHESIS: ELECTRON S P I N RESONANCE Melvin Calvin and P o w e r B. S o g o J a n u a r y 28, 1957 P r i n t e d f o r the U. S. A t o m i c E n e r g y C o m m i s s i o n THE PRIMARY QUANTUM CONVERSION PROCESS IN PHOTOSYNTHESIS: E L E C T R O N SPIN RESONA NCE Melvin Calvin a n d P o w e r B. Sogo D e p a r t m e n t of C h e m i s t r y and Radiation L a b o r a t o r y U n i v e r s i t y of C a l i f o r n i a , B e r k e l e y , C a l i f o r n i a J a n u a r y 28, 1957 ABSTRACT Photoinduced e l e c t r o n spin r e s o n a n c e s i g n a l s have been o b s e r v e d i n i s o l a t e d c h l o r o p l a s t s and o t h e r g r e e n m a t e r i a l s with a growth t i m e not affected b y reducing the t e m p e r a t u r e to -140°. T h i s i s i n t e r p r e t e d i n t e r m s of c o nduc tion -band and trapped -e l e c t r o n theory.
The electron spin resonance spectra of various samples under a variety of conditions were observed at a frequency of 9 . 3 kMc/sec (8'9, and the r e s u l t s a r e given in Table 1 .
It i s thus c l e a r that the shortest growth times that we have s o f a r ob- The asymmetry of the signal itself (8), together with the f a c t that the decay--and probably the growth--is not a simple, single logarithmic one 0 even a t -140 , seems to call for more than one species a s responsible f o r the over -all signal which we s e e . Among these species may be the chlorophyll triplet ( a s mentioned e a r l i e r ) , the trapped electron, and, finally, some species of free radical resulting from the direct dissociation of a chemical bond in the absorption act. While it is possible to suppose that the cooling would enhance the lifetime of the chlorophyll triplet to the extent of hours, i t does n o t seem likely. We a r e thus left with the trapped electron and the possibilities of a dissociated bond.
It i s perhaps worth noting that whatever the nature of the unpaired electron producing this signal, i t s coupling with the lattice around i t must be r a t h e r poor in order to produce a signal as narrow as the one we s e e , suggesting i t s location in a rather delocalized pi-type of orbital. It i s to be expected that improvements in technique will lead to a more precise identification of the variety of unpaired electrons which almost certainly r e s u l t f r o m the illumination of the photochemical apparatus in plants. 
